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WARRANTY 
P2220 Probe 


Tektronix warrants that the product listed above will be free from defects in materials and 
workmanship for a period of one (1) year from the date of original purchase from an 
authorized Tektronix distributor. If any such product proves defective during this warranty 
period, Tektronix, at its option, either will repair the defective product without charge for parts 
and labor, or will provide a replacement in exchange for the defective product. Batteries are 
excluded from this warranty. Parts, modules and replacement products used by Tektronix for 
warranty work may be new or reconditioned to like new performance. All replaced parts, 
modules and products become the property of Tektronix. 


In order to obtain service under this warranty, Customer must notify Tektronix of the defect 
before the expiration of the warranty period and make suitable arrangements for the 
performance of service. Customer shall be responsible for packaging and shipping the 
defective product to the service center designated by Tektronix, shipping charges prepaid and 
with a copy of Customer proof of purchase. Tektronix shall pay for the return of the product to 
Customer if the shipment is to a location within the country in which the Tektronix service 
center is located. Customer shall be responsible for paying all shipping charges, duties, taxes, 
and any other charges for products returned to any other locations. 


This warranty shall not apply to any defect, failure or damage caused by improper use or 
improper or inadequate maintenance and care. Tektronix shall not be obligated to furnish 
service under this warranty a) to repair damage resulting from attempts by personnel other 
than Tektronix representatives to install, repair or service the product; b) to repair damage 
resulting from improper use or connection to incompatible equipment; c) to repair any damage 
or malfunction caused by the use of non- Tektronix supplies; or d) to service a product that has 
been modified or integrated with other products when the effect of such modification or 
integration increases the time or difficulty of servicing the product. 
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THIS WARRANTY IS GIVEN BY TEKTRONIX WITH RESPECT TO THE PRODUCT IN 
LIEU OF ANY OTHER WARRANTIES, EXPRESS OR IMPLIED. TEKTRONIX AND ITS 
VENDORS DISCLAIM ANY IMPLIED WARRANTIES OF MERCHANTABILITY OR 
FITNESS FOR A PARTICULAR PURPOSE. TEKTRONIX’ RESPONSIBILITY TO REPAIR 
OR REPLACE DEFECTIVE PRODUCTS IS THE SOLE AND EXCLUSIVE REMEDY 
PROVIDED TO THE CUSTOMER FOR BREACH OF THIS WARRANTY. TEKTRONIX 
AND ITS VENDORS WILL NOT BE LIABLE FOR ANY INDIRECT, SPECIAL, 
INCIDENTAL, OR CONSEQUENTIAL DAMAGES IRRESPECTIVE OF WHETHER 
TEKTRONIX OR THE VENDOR HAS ADVANCE NOTICE OF THE POSSIBILITY OF 
SUCH DAMAGES. 
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Review the following safety precautions to avoid injury and prevent 
damage to this product or any products connected to it. To avoid 
potential hazards, use this product only as specified. 


WARNING. Only qualified personnel should perform service 
procedures 


WARNING. This probe has no user-serviceable or Tektronix-service- 
able parts. 


To Avoid Fire or Personal Injury 


TDS1000/2000 Series Oscilloscope Use. Do not float this probe when 
used with a TDS1000/2000 Series Oscilloscope. 


TPS2000 Series Oscilloscope Use. Do not float the reference lead of this 
probe to > 30 V pms when used with the TPS2000 Series Oscillo- 
scopes. Use the P5120 (floatable to 600 V rms CAT II or 300 V pms 
CAT III) or similarly rated passive high voltage probe or an 
appropriately rated high voltage differential probe when floating the 
reference lead above 30 V pms, subject to the ratings of such high 
voltage probe. 


Connect and Disconnect Properly. Connect the probe output to the 
measurement instrument before connecting the probe to the circuit 
under test. Disconnect the probe input and the probe reference lead 
from the circuit under test before disconnecting the probe from the 
measurement instrument. 


Observe All Terminal Ratings. To avoid fire or shock hazard, observe all 
ratings and markings on the product. Consult the product manual for 
further ratings information before making connections to the product. 


Avoid Electric Overload. To avoid injury or fire hazard, do not apply 
potential to any input, including the reference inputs, that varies 
from ground by more than the maximum rating for that input. 
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Avoid Exposed Circuitry. Do not touch exposed connections and 
components when power is present. 


Do Not Operate With Suspected Failures. If you suspect there is damage 
to this product, have it inspected by qualified service personnel. 


Avoid Electric Shock. To avoid injury or loss of life, do not connect or 
disconnect probes or test leads while they are connected to a voltage 
source. 


Floating. Do not float the probe reference lead to > 30 V pms. 
Do Not Operate in Wet/Damp Conditions. 

Do Not Operate in an Explosive Atmosphere. 

Keep Probe Surfaces Clean and Dry. 


Inspect Probe. Before use, inspect probe for damage and do not use if 
damaged. 


Safety Terms and Symbols 


Terms in This Manual. These terms may appear in this manual: 


WARNING. Warning statements identify conditions or practices that 
could result in injury or loss of life. 


CAUTION. Caution statements identify conditions or practices that 


could result in damage to this product or other property. 


Terms on the Product. These terms may appear on the product: 


DANGER indicates an injury hazard immediately accessible as you 
read the marking. 


WARNING indicates an injury hazard not immediately accessible as 
you read the marking. 


CAUTION indicates a hazard to property including the product. 
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Symbols on the Product. These symbols may appear on the product: 


(BS Site Ke ater eo 


CAUTION WARNING Protective Ground 
Refer to Manual High Voltage (Earth) Terminal 
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Contacting Tektronix 


Contacting Tektronix 


Phone 1-800-833-9200* 


Address Tektronix, Inc. 
Department or name (if known) 
14200 SW Karl Braun Drive 


P.O. Box 500 

Beaverton, OR 97077 

USA 
Web site www.tektronix.com 
Sales 1-800-833-9200, select option 1* . 
support 
Service 1-800-833-9200, select option 2* 
support 
Technical Email: techsupport@tektronix.com 
support 


1-800-833-9200, select option 3* 
6:00 a.m. - 5:00 p.m. Pacific time 


* — This phone number is toll free in North America. After office 
hours, please leave a voice mail message. | 
Outside North America, contact a Tektronix sales office or 
distributor; see the Tektronix web site for a list of offices. 
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P2220 Passive Probe 


The P2220 200 MHz 1X/10X Passive Probe is a compact passive 
probe with selectable 1X/10X attenuation. The probe is designed for 
use with Tektronix TDS1000, TDS2000, and TPS2000 Series 
oscilloscopes with input capacitances between 15 and 25 pF. This 
probe has no user-serviceable or Tektronix-serviceable parts. 


Do not float this probe when used with a TDS1000/2000 Series Oscillo- 
scope. 


Do not float the reference lead of this probe to > 30 V pus when used with a 
TPS2000 Series Oscilloscope. Use the P5120 (floatable to 600 V rms 
CAT II or 300 V pms CAT III) or similarly rated passive high voltage 
probe or an appropriately rated high voltage differential probe when 
floating the reference lead above 30 V pms, subject to the ratings of 
such high voltage probe. 


Features and Accessories 


Table 1 shows the features and accessories of the P2220 probe. To 
replace an accessory, use the Tektronix replacement part number 
provided in the description column. 


Table 1: Features and accessories 


Feature/Accessory Description 


1X 
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Probe attenuation. This switch selects the attenuation factor of 


10X | the probe. 


Hook tip. Connects the probe tip to wires and component leads 
for hands-free measurement. 


NOTE. For a solid connection, firmly push and twist the hook tip 
onto the probe tip before using. 


Hook tip | Tektronix part number: 013-0107-XX 
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Table 1: Features and accessories (Cont.) 


Feature/Accessory Description 


Color marker bands. Attach matching pairs of the color marker 
bands onto the strain-relief sections of cable at the probe head 
and compensation box. When several probes are connected to an 
instrument, the color marker bands enable quick verification of 
which probe is connected to which instrument channel. 


Color 
marker 


Tektronix part number: 016-1315-XX, two each of five colors 


Reference lead. Use the reference lead for connecting the probe 
reference to the circuit. 


Tektronix part number: 196-3466-XX 


Adjustment tool. Used to adjust probe compensation. Access 
the adjustment through the opening near the BNC connector. 


Tektronix part number: 003-1433-XX 


Instructions. Provides instructions for operating the probe. 


Tektronix part number: 071-1464-XX 


Guard. Keeps fingers away from the probe tip for protection 
against electric shock. 


Finger guard 


WARNING. To avoid electric shock when using the probe, keep fingers 
behind the guard on the probe body. 
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P2220 Passive Probe 


Probe Compensation 


Due to variations in oscilloscope input characteristics, probe 
low-frequency compensation may need adjustment after moving the 
probe from one oscilloscope to another. If a 1 kHz calibrated square 
wave displayed at 1 ms/division shows significant differences 
between the leading and trailing edges, perform the following steps 
to optimize low-frequency compensation. 


1. Connect the probe to the calibration signal on the oscilloscope 
front panel. 


2. Press AUTOSET or otherwise adjust your digitizing oscilloscope 
to display a meaningful waveform. 


3. Adjust the trimmer in the probe until you see a perfectly flat-top 
square wave on the display. See Figure 1. 


Undercompensated Overcompensated Properly compensated 


Figure 1: Probe compensation waveforms 
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P2220 Passive Probe 


Specifications 


Table 2: Electrical characteristics 


Bandwidth 


System Attenuation Accuracy 
Compensation Range 
System Input Resistance 
System Input Capacitance 
System Risetime (typical) 


Maximum input voltage! 
between Tip (signal) and 
the reference lead 


10X position 


1X position 


Maximum input voltage’ 
between Tip (signal) and 
Earth ground 


10X position 


1X position 


10X position 1X position 


DC to 200 MHz DC to 6 MHz 

(-3 dB) (-3 dB) 
2 

10 MQ2.+3% atDC |1MQ +3%atDC 
80 pF-110 pF 


300 Vams CAT Il or 300 V DC CAT Il 

100 Vams CAT Ill or 100 V DC CAT Ill 
420 V peak, <50% Duty factor, <1 s Pulse 
width 

670 V peak, <20% Duty factor, <1 s Pulse 
width 


150 Vams CAT Il or 150 V DC CAT Il 

100 Vams CAT Ill or 100 V DC CAT Ill 
210 V peak, <50% Duty factor, <1 s Pulse 
width 

330 V peak, <20% Duty factor, <1 s Pulse 
width 


300 Vams CAT Il or 300 V DC CAT Il 

150 Vams CAT Ill or 150 V DC CAT Ill 
420 V peak, <50% Duty factor, <1 s Pulse 
width 

670 V peak, <20% Duty factor, <1 s Pulse 
width 


150 Vams CAT Il or 150 V DC CAT Il 

100 Vams CAT Ill or 100 V DC CAT Ill 
210 V peak, <50% Duty factor, <1 s Pulse 
width 

330 V peak, <20% Duty factor, <1 s Pulse 
width 
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Table 2: Electrical characteristics (Cont.) 


10X position 1X position 


Cable length 1.5m 


When used with the TPS2000 Series, 30 V pms? (42.4 V peak) 

Maximum Voltage between the reference 

lead and earth ground 

When used with the TDS1000/2000 Series, | 0 V (always connect reference lead to earth 
Maximum Voltage between the reference _| ground) 

lead and earth ground 


1 As defined in EN61010-1. See certifications and compliances in Table 3. 


2 ‘The float voltage must be subtracted from the tip to earth ground voltage. 
For example, if the reference lead is floated to 30 V ays, the tip voltage to 
the reference lead is limited to 270 V pys. 


P2220 Voltage derating 


Voltage (Vans ) 


Frequency (Hz) 


Figure 2: P2220 derating curve for determining maximum input voltage 
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Figure 3: P2220 Input impedance 
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P2220 Phase 
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Figure 4: Typical input phase 


P2220 Passive Probe Instructions 7 


P2220 Passive Probe 


Table 3: Certifications and compliances 


EC Declaration of 
Conformity 


Overvoltage 
Category 


Pollution 
Degree 2 


Safety 


Compliance was demonstrated to the following specification as listed 


in the Official Journal of the European Communities: 


Low Voltage Directive 73/23/EEC as amended by 93/68/EEC: 


EN 61010-1/A2 


EN61010-2-031:1 


measurement, control, and laboratory use 


Particular requirements for hand-held probe 


994 assemblies for electrical measurement and test 
Category: Examples of Products in this Category: 

CAT Ill Distribution-level mains, fixed installation 

CAT Il Local-level mains, appliances, portable equipment 
CAT | Signal levels in special equipment or parts of 


Do not operate in environments where conductive pollutants may be 


equipment, telecommunications, electronics 


present. 


UL61010B-2-031; 2003 
CAN/CSA C22.2 No. 1010.2.031-94 
IEC/EN 61010-031; 2002 


Table 4: Environmental characteristics 


Temperature 


Cooling Method 
Humidity 


Altitude 


Operating 0°C - +50 °C 
(32 °F - 122 °F) 
Nonoperating -40 °C - +71 °C 
(-40 °F - 159.8 °F) 


Convection 


+40 °C (+104 °F) or below <90% relative humidity 


+40 °C - +50 °C <60% relative humidity 
(+104 °F - 122 °F) 
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Safety requirements for electrical equipment for 
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Extension Modules 


070-9565-03 


This document supports TDS 200-Series firmware 
version 1.06 and greater, TDS2HM firmware all 
versions, TDS2CM firmware version 1.04 and 
greater, and TDS2MM firmware version 1.00 and 
greater. Refer to Read Me First on page | for 
more information. 
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Copyright © Tektronix, Inc. All rights reserved. 


Tektronix products are covered by U.S. and foreign patents, issued and 
pending. Information in this publication supercedes that in all previously 
published material. Specifications and price change privileges reserved. 


Printed in the U.S.A. 
Tektronix, Inc., PO. Box 1000, Wilsonville, OR 97070—1000 


TEKTRONIX and TEK are registered trademarks of Tektronix, Inc. 


WARRANTY SUMMARY 
(TDS2HM, TDS2CM, and TDS2MM Extension Modules) 


Tektronix warrants that the products that it manufactures and sells will be free from defects 
in materials and workmanship for a period of three (3) years from the date of shipment 
from an authorized Tektronix distributor. If a product proves defective within the 
respective period, Tektronix will provide repair or replacement as described in the 
complete warranty statement. 


To arrange for service or obtain a copy of the complete warranty statement, please contact 
your nearest Tektronix sales and service office. 


EXCEPT AS PROVIDED IN THIS SUMMARY OR THE APPLICABLE WARRANTY 
STATEMENT, TEKTRONIX MAKES NO WARRANTY OF ANY KIND, EXPRESS 
OR IMPLIED, INCLUDING WITHOUT LIMITATION THE IMPLIED WARRANTIES 
OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. IN NO 
EVENT SHALL TEKTRONIX BE LIABLE FOR INDIRECT, SPECIAL OR 
CONSEQUENTIAL DAMAGES. 


% 


Mie YAR A 
Sh EMESIT one SOR ae 


avira oY J eaety.2 rep i Soe! 
Te as RN 
i Tar 4 ¥ a _ fi : ane ad 2 
iu : ie ~ 
Tsk} sa 2} > eT a a ANAT 


Rep S CS TR ET ee eee 
i ae , Wi yt Pt # ad ye “oh3 a 


rissa Paice ee 


- a 


i ‘ 7 
720i sien an 
t ‘ ; 7 *t- OT ey 

ne eee oe PK 


General Safety Summary .........0..ccceccccsccccene 


Preface Fortec eucee iis cits ose slate ei eioceals terete whe i aetale s « 
GEES CUE St ae cade Peeler reemeniae ale Mca en 2 rer PN Pir: atelier ste 
OTs ULV eae ene eet eae nay cae rone tetra crate mee tee 
COnmictiie A OKICONINibeeis sniices «re, a asiarnceeds poets Senate «: 


Geitine SUPled ere res Coes ets wee cee eee. Cet eas. © 
Dependencies Serres 2 BP Pts SP SUE eB Rae wee ean 
Heaturesa ks Aietues Osh, Gaweesa: arpa aeeeyere irepe aheps aetabie:: 
Removing and Installing Modules... . .223fosGget3 01m). - 
CECKINeMyIOUUIe LIStallallOl gems ci tee. ac cease nee Renae: 
Troubleshooting Module Installation ..................... 


TDS2HM Hard Copy Module ...........60..22 0000.4. 
FET GLE CHOCO Ey es GC ULN M agt a Be e cle  aas e 
esti epIARLC ODN COLL ter ose eae ne Cea Ee 
Printing anv SciNOSCOpPe SCICONE au vif.c ocr apat manne othe? 


TDS2CM Communications Module ...........-2ceecees 
| NEES DiS 7 SFT Be mae am NL a NGA Ry 
GPIB Setupie 5. See. wera Ts. page) OA OEy.. 


TDS2MM Measurement Module ...........-cccecceecs 
Chanved Math Operations 7 eee eh oe eee te a 


SiO aleviCASMINCTCIUS posse tiga cake ht eit ey eae oa ara 7" 
Lisi cthe: hb i genes costa iva cn ten cea wiser yea eater ee aa ee 


Appendix A: Certifications and Compliances ............ 
Appendix B: Comparing GPIB and RS-232 ............. 


Appendix C: Manuals .........cceccccecsccosscecvers 


TDS 200-Series Extension Module Instructions 


Vi 


OCOAN NDAWN = 


NO — = 
—— & 


WNN XY 
owowonl 


~~» Fb kh 
Mm & NWN 


Review the following safety precautions to avoid injury and prevent 
damage to this product or any products connected to it. To avoid 
potential hazards, use the product only as specified. 


Only qualified personnel should perform service procedures. 


While using this product, you may need to access other parts of the 
system. Read the General Safety Summary in other system manuals 
for warnings and cautions related to operating the system. 


Injury Precautions 


Avoid Electric Overload. To avoid electric shock or fire hazard, do not 
apply a voltage to a terminal that is outside the range specified for 
that terminal. 


Do Not Operate Without Covers. To avoid electric shock or fire hazard, 
do not operate this product with covers or panels removed. 


Do Not Operate in Wet/Damp Conditions. To avoid electric shock, do not 
operate this product in wet or damp conditions. 


Do Not Operate in an Explosive Atmosphere. To avoid injury or fire 
hazard, do not operate this product in an explosive atmosphere. 
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General Safety Summary 


Product Damage Precautions 


Do Not Operate With Suspected Failures. If you suspect there is damage 
to this product, have it inspected by qualified service personnel. 


Safety Terms and Symbols 


Terms in This Manual. These terms may appear in this manual: 


CAUTION. Caution statements identify conditions or practices that 
could result in damage to this product or other property. 


Terms on the Product. These terms may appear on the product: 


DANGER indicates an injury hazard immediately accessible as you 
read the marking. 


WARNING indicates an injury hazard not immediately accessible as 
you read the marking. 


CAUTION indicates a hazard to property including the product. 


Symbols on the Product. These symbols may appear on the product: 


DANGER Protective Ground ATTENTION Double 
High Voltage (Earth) Terminal Refer to Manual Insulated 


TDS 200-Series Extension Module Instructions 


Preface 


These instructions describe how to install, set up, and test the 
TDS2CM, TDS2HM, and TDS2MM Extension modules. This 
manual presumes that you understand how to operate the TDS 
200-Series oscilloscope. 


Conventions 


This manual uses the following conventions: 


= Labeled oscilloscope panel buttons are shown in the manual in all 
uppercase letters. For example: UTILITY, HARDCOPY. 


= On-screen menu items are shown in the manual with the first 
letter of each menu word in upper case. For example: Options, 
Recall Factory. 


# A list of panel buttons, separated by the » symbol, represents the 
order in which to push the listed buttons. For example, 
UTILITY p Options p RS-232 means that you first push the 
UTILITY panel button, then push the side menu button to the 
right of the Options menu item, and then push the side menu 
button to the right of the RS-232 menu item. 
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Preface 


Command Entry 


Follow these general rules when entering oscilloscope commands 
over the RS-232 or GPIB bus: 


® You can enter commands in upper or lower case. 


@ You can abbreviate many oscilloscope commands. These 
abbreviations are shown in uppercase letters. For example, the 
command ACQuire:NUMAVs can be entered simply as 
ACQ:NUMAV or acq:numav. 


™ You can precede any command with white space characters. 
White space characters include any combination of the ASCII 
control characters 00 through 09 and OB through 20 hexadecimal 
(0 through 9 and 11 through 32 decimal). 


= The oscilloscope ignores commands that consist of just a 
combination of white space characters and line feeds. 
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Contacting Tektronix 


Product 
Support 


Service 
Support 


For other 
information 


To write us 


vi 


For application-oriented questions about a Tektronix 
measurement product, call toll free in North 
America: 

1-800-TEK-WIDE (1-800-835-9433 ext. 2400) 

6:00 a.m. — 5:00 p.m. Pacific time 


Or contact us by e-mail: 
tm_app_supp @tek.com 


For product support outside of North America, 
contact your local Tektronix distributor or sales 
office. 


Contact your local Tektronix distributor or sales 
office. Or visit our web site for a listing of 
worldwide service locations. 


http://www.tek.com/measurement 


In North America: 
1-800-TEK-WIDE (1-800-835-9433) 
An operator will direct your call. 


Tektronix, Inc. 
P.O. Box 1000 
Wilsonville, OR 97070-1000 
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This chapter describes important module and oscilloscope dependen- 
cies, and how to install and check the TDS 200-Series extension 
modules. 


Read Me First 


NOTE. Read the following text before installing your module. To 
display oscilloscope and module firmware version numbers, press 
UTILITY > System Status pP Misc. 


TDS2MM and TDS 200-Series 


The TDS2MM Module only operates on TDS 200-Series oscillo- 
scopes with firmware version v1.06 and greater. Contact Tektronix 
for information on how to upgrade your TDS 200-Series oscilloscope 
firmware. 


Seiko Printer Support 


Seiko printer support (DPU411, DPU412) is only available with the 
following firmware configurations: 


Module and firmware TDS 200 firmware 
TDS2HM v1.00 and greater v1.09 and greater 
TDS2CM v1.04 and greater ! v1.09 and greater 
TDS2MM v1.00 and greater v1.06 and greater 


1 You cannot select the DPU411 or DPU412 over a 
remote interface with TDS2CM v1.03 and earlier. 
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Getting Started 


Features 


The following table lists the module features. 


FFT, rise/fall 
time, pos/neg 
Module Centronics pulse width 


TDS2HM 
TDS2CM 
TDS2MM 
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Getting Started 


Removing and Installing Modules 


The following sections describe how to safely remove and install a 
module on your oscilloscope. 


ZN 


Preventing Electrostatic Damage 


CAUTION. Electrostatic discharge (ESD) can damage components in 


the extension module and the oscilloscope. To prevent ESD, follow 
the steps below when installing, removing, or handling the extension 
modules: 


Always turn off the oscilloscope before removing or installing 
extension modules. 


Handle extension modules as little as possible. 


Transport and store extension modules in a static-protected bag 
or container. 


Do not slide the extension module over any surface 


Wear a grounded antistatic wrist strap to discharge the static 
voltage from your body while installing or removing an extension 
module from the oscilloscope. 


Do not touch the oscilloscope extension module connector pins. 


Do not use any devices capable of generating or holding a static 
charge in the work area where you install or remove extension 
modules. 


Avoid handling modules in areas that have a floor or work-sur- 
face covering capable of generating a static charge. 


Make sure that you install the extension module cover after you 
remove an extension module. 
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Getting Started 


ZN 


Removing an Extension Module 


CAUTION. Electrostatic discharge (ESD) can damage components in 
the extension module and the oscilloscope. To prevent ESD, follow 
the steps on page 3 when installing, removing, or handling the 
extension modules. 


After removing a module, install the dummy module cover to protect 
the contact pins. 
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Getting Started 


Installing an Extension Module 


Make sure that you align the module connector to the oscilloscope © 
connector pins before seating the module. 
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Getting Started 


Checking Module Installation 


To check that the extension module is correctly installed, turn on the 
oscilloscope. The power-up screen should include the message 
”Extension Module Passed”. If the oscilloscope does not recognize 
the extension module at power-up, do the steps in Troubleshooting 
Module Installation below. 


Troubleshooting Module Installation 


If the oscilloscope does not recognize the extension module at 
power-up, do the following steps: 


1. Turn off the oscilloscope. 
. Follow the ESD precautions listed on page 3. 


2 
3. Disconnect all cables from the extension module. 
4. Remove the extension module (refer to page 4). 
5 


. Examine the oscilloscope option connector for bent, broken, or 
missing pins. If any pins are bent, carefully straighten them out. 


o 


Reinstall the extension module onto the oscilloscope. 


7. Turn on the oscilloscope. If the oscilloscope still does not show 
the module installed, contact the nearest Tektronix service center. 
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TDS2HM Hard Copy Module 


The TDS2HM Module lets you print the oscilloscope screen data on 
a printer. This chapter describes how to set up and test the TDS2HM 
Hard Copy Extension Module. This information also applies to the 
hard copy portion of the TDS2CM Communications Module and the 
TDS2MM Measurement Module. 


oC ss }+*+——- Centronics connector 
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TDS2HM Hard Copy Module 


Hard Copy Setup 
To setup the TDS2HM Module, do the following: 
1. Turn on the oscilloscope. 
2. Push UTILITY } Options p> Hard Copy Setup. 


3. Push the menu button next to the menu item to change the 
settings to match those of your printer device. The following 
table lists the settings you can change. 


The oscilloscope stores these settings until you change them. 
Turning off the oscilloscope does not erase these settings. 


Layout Portrait, Landscape Hard copy output orientation 


Format Epson, ThinkJet, DeskJet, | Type of device connected to 
LaserJet, BMP, PCX, the hard copy port 
EPSIMAGE, INTERLEAF, 
DPU4111, DPU412! 
Port Centronics, RS-232, GPIB | Module port to which the 
(TDS2CM and printer is connected 
TDS2MM only) 


Abort Stops sending screen data to 
Hardcopy the hard copy device 


1 Refer to Read Me First on page 1 for more Seiko printer information. 
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TDS2HM Hard Copy Module 


Testing the Hard Copy Port 


1. If you have already connected the oscilloscope to a printer, go to 
step 4. 


2. Turn off the oscilloscope and the printer. 


3. Connect the oscilloscope to the printer using the appropriate 
cable. 


4. Turn on the oscilloscope and the printer. 


5. If you have not done so already, do the hard copy setup 
appropriate for your extension module. Refer to page 8. 


6. On the oscilloscope, push the HARDCOPY button. The printer 
should begin printing a copy of the oscilloscope screen after a 
few seconds. 


Printing an Oscilloscope Screen 


To print the screen data, push the HARDCOPY button. The 
oscilloscope takes a few seconds to capture the screen data and send 
it to the printer. The printer then begins printing a copy of the 
oscilloscope screen. Your printer settings determine how long it 
takes to print the screen data. 
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This chapter describes how to set up and test the TDS2CM 
Communications Extension Module RS-232 and GPIB interfaces. 
The TDS2CM Module includes all features of the TDS2HM Module, 
described in T7DS2HM Hard Copy Module starting on page 7. This 
information also applies to the communications portion of the 
TDS2MM Measurement Module. 


mes 3 RS-232 connector 


o( sd — Centronics connector 
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RS-232 Setup 


This section describes how to set up and test the extension module 
RS-232 interface. RS-232 is an 8-bit serial communications standard 
that lets the oscilloscope communicate with an external RS-232 
device such as a computer, terminal, or printer. The standard defines 
two device types: Data Terminal Equipment (DTE) and Data 
Communications Equipment (DCE). The TDS 200-Series 
oscilloscope is a DTE device. 


RS-232 Conventions on page 19 describes RS-232 conventions. 
RS-232 Connector Pinout Diagram on page 20 shows a diagram of 
the 9-pin RS-232 connector with its pin numbers and signal 
assignments. 
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Selecting an RS-232 Cable 


You will need an RS-232 cable to connect the oscilloscope to an 
external device. Use the following table to choose the correct cable 
to connect the module to your RS-232 equipment. 


To connect the Tektronix 
oscilloscope to You need this type cable | part number 
PC/AT or laptop 9-pin female to 9-pin female, | 012-1379-00 
computers null modem 


PCs with 25-pin serial 9-pin female to 25-pin fe- 012-1380-00 
port connector male, null modem 


Serial printers, such as__ | 9-pin female to 25-pin male, | 012-1298-00 
an HP Deskjet, and Sun | null modem 
workstations 


Telephone modems 9-pin female to 25-pin male, | 012-1241-00 
modem 
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Connecting an External Device 


Follow these guidelines when connecting the module to an external 
RS-232 device: 


= Use the correct cable (refer to the table on page 12). 
@ Use acable that is no longer than 50 feet. 


= Turn off the oscilloscope and the external device before inserting 
the cable into the connectors. 


= Connect the oscilloscope only to a DCE device. 


® Check that the oscilloscope signal ground (pin 5) is connected to 
the external device signal ground. 


# Connect the chassis ground of the oscilloscope to the chassis 
ground of the external device. 
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RS-232 Settings 
To set the oscilloscope RS-232 interface: 
1. Push UTILITY p Options p RS-232. 


2. Push the menu button next to the menu item to change settings to 
match those of the external device. The following table lists the 
settings you can change. 


The oscilloscope stores these settings until you change them. 
Turning off the oscilloscope does not erase these settings. 


Set to Sets the RS-232 interface to factory 
defaults defaults (Baud=9600, Flow=Hardflag, 
EOL String=LF, Parity=None). 
Baud 300, 600, 1200, Sets the data transmission rate. 
2400, 4800, 9600, 
19200 
Flow Control | Hardflag, Softflag, | Sets data flow control (Softflag=Xon/ 


Xoff, Hardflag= RTS/CTS). 
Use hardware flagging when transfer- 
ring binary data. 


EOL String CR, LF, CR/LF, Sets the end-of-line terminator sent by 
LF/CR the oscilloscope. 


Parity None, Even, Odd Adds an error check bit (ninth bit) to 
each character. 


None 


14 TDS 200-Series Extension Module Instructions 


TDS2CM Communications Module 


Testing the RS-232 Interface 
To test the oscilloscope RS-232 interface: 


1. Connect the oscilloscope to a personal computer (PC) using an 
appropriate RS-232 cable (refer to the table on page 12). 


2. Turn on the PC. 


3. On the PC, run a terminal-emulator program such as the 
Microsoft Windows Terminal. Make sure the PC serial port is set 


as follows: 
Function Setting 
Baud rate 9600 
Data flow control Hardflag 
Parity None 
EOL string ue 


4. Turn on the oscilloscope. 


5. Connect the oscilloscope probe to the channel | input connector. 
Attach the probe tip and ground lead to the PROBE COMP 
connectors. 


The PROBE COMP signal is a square wave with a frequency 
of ~1 kHz and a peak voltage of =5 V. The following figure 
shows how to hook up the probe to the oscilloscope. 


TDS 200-Series Extension Module Instructions 15 


TDS2CM Communications Module 


16 


TDS 200 Series Digitizing oscilloscope 


PROBE COMP 


CH 1 connector 


6. On the oscilloscope, push UTILITY p> Options p> RS-232. 


7. Check that the menu settings match those listed in the table on 
page 15. 


8. From your PC terminal program, type ID?, then press the 
RETURN key to send the command. The oscilloscope sends back 
its identification string, which should look similar to the 
following: 


ID TEK/TDS 220,CF:91.1CT,FV:V1.09 TDS2CM:CMV:V1.04 
If you do not get any response, refer to the troubleshooting steps 
that start on page 18. 


9. Send the command FACtory to reset the oscilloscope to factory 
settings. 


10. Send the command AUTOSet EXECute to have the oscilloscope 
automatically acquire the input signal. 
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11. Send the command MEASUrement:[MMed:SOURCE CHI to 
select measurements on channel 1. 


12. Send the command MEASUrement:IMMed:TY Pe PK2 to set up 
the voltage measurement. 


13. Send the query MEASUrement:IMMed:VALue? to request the 
measurement result. The oscilloscope will respond with a result 
similar to 5.16E0, which is the voltage measurement of the 
PROBE COMP signal using the standard 10x probe. 


This completes the RS-232 interface test. 
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RS-232 Troubleshooting 


If the oscilloscope and the external device (personal computer or 
printer) have trouble communicating, use the following steps to 
correct the problem: 


1. Verify that the module is working. Refer to Checking Module 
Installation on page 6. 


2. Check that you are using the correct RS-232 cable. Determine 
whether your external device requires a null-modem or a 
straight-through connection. Refer to the table on page 12 for 
information about RS-232 cables. 


3. Check that the RS-232 cable is firmly connected to both the 
oscilloscope and the correct port on the external device. 


4. Check that the printer or the program on the personal computer is 
using the same port to which you connected the RS-232 cable. 
Try your program or printer again. 


5. Check that the oscilloscope RS-232 settings match the settings 
used by the external device: 


a. Determine the RS-232 settings for the external device. 
b. On the oscilloscope, push UTILITY >» Options >» RS-232. 


ce. Set the oscilloscope to match the settings of the external 
device. 


d. Try your terminal-emulator program or printer again. 


6. Try setting both the oscilloscope and the external device to a 
slower baud rate. 
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RS-232 Conventions 


There are processing conventions that are specific to the RS-232 
interface. The next sections discuss transferring binary data, 
processing break signals, reporting RS-232 I/O errors, and checking 
command status. 


Transferring Binary Data 


When using the RS-232 port to transfer binary data to the 
oscilloscope, note the following points: 


® Use hardware flagging (RTS/CTS) whenever possible. Hardware 
flagging guarantees no data loss. 


= All eight bits of binary data contain meaningful information. To 
make sure that all eight bits are received or transmitted, 
configure the external RS-232 device to receive and transmit 
eight-bit characters (set the RS-232 word length to eight bits). 


Reporting RS-232 I/O Errors 


Errors are reported when there is a problem with parity, framing, or 
input/output buffer overruns. To report errors, the oscilloscope posts 
an event code. When an error occurs, the oscilloscope discards all 
input and output and waits for a new command. 


Checking Command Status 


If you want to check the status of each command sent, you can } 
append an *STB? query after every command and read the response 


string. 
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Processing Break Signals 


When the oscilloscope senses a break signal on the RS-232 port, it 
returns DCL followed by the end of line terminator. Internally, the 
oscilloscope acts as if it received a GPIB <DCL> command, causing 
the oscilloscope to erase the contents of the input and output buffers 
and then wait for a new command. Break signals do not change 
oscilloscope settings or stored data and do not interrupt front-panel 
operation or nonprogrammable functions. 


If a break signal is sent in the middle of a character stream, several 
characters immediately preceding or following the break can be lost. 
The controller should wait until it receives the DCL and the end of 
line terminator string before sending more characters. 


RS-232 Connector Pinout Diagram 


The following diagram shows the pin numbering and signal 
assignments for the TDS2CM RS-232 connector. 


otra 
Rey 06000 ois 
| 0000 
ee TS 


1 No connection 

2 Receive data (RxD) (input) 
3 Transmit data (TxD) (output) 
4 Data terminal ready (DTR) (output) 
5 Signal ground (GND) 

6 Data set ready (DSR) (input) 
7 Request to send (RTS) (output) 
8 Clear to send (CTS) (input) 
9 


No connection 
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GPIB Setup 


This section describes how to set up and test the extension module 
GPIB interface. GPIB is an 8-bit parallel communications standard 
that lets the oscilloscope communicate with an external device such 
as a controller, computer, terminal, or printer. 


Connecting to External GPIB Devices 


Follow these guidelines when you connect your oscilloscope to a 
GPIB network: 


= Turn off the oscilloscope and all external devices before 
connecting the oscilloscope to the GPIB network. 


# Connect the oscilloscope to the GPIB network. Use an appropri- 
ate GPIB cable. You can stack cable connectors. The following 
table lists cables that you can order to connect the oscilloscope to 
the GPIB network. 


Tektronix 
part number 


012-0991-00 
012-0991-01 


Cable type 
GPIB, 6.6 feet (2 meters) 


GPIB, 3.3 feet (1 meter) 


= Assign a unique device address to the oscilloscope. No two 
devices can share the same device address. The following section 
describes how to set the oscilloscope GPIB interface. 


= ‘Turn on at least two-thirds of the GPIB devices while using the 
network. 
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GPIB Settings 


To set the oscilloscope GPIB interface: 


1. If you have not done so yet, connect the oscilloscope to the GPIB 
network. 


2. On the oscilloscope, push UTILITY >> Options p» GPIB Setup. 


3. Push the menu button next to the menu item to change the 


settings to assign a unique address to the oscilloscope. The 
following table lists the settings you can change. 


The oscilloscope stores these settings until you change them. 
Turning off the oscilloscope does not erase these settings. 


Comments 
Sets oscilloscope GPIB bus address 


Address 


Bus Connection | Talk-listen, Off-bus 


Select Talk-listen to turn on oscillo- 
scope GPIB bus communications. 


Select Off-bus to turn off oscillo- 
scope GPIB bus communications. 
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Testing the GPIB Interface 


To test the oscilloscope GPIB interface, you will need to refer to the 
documentation that came with your controller. 


The following procedure verifies communication with the oscillo- 
scope by acquiring a signal and returning a voltage measurement. 
This procedure assumes that the oscilloscope is connected to the 
GPIB network, the oscilloscope has been assigned a unique bus 
address, and that the controller software is running. 


To test the GPIB interface: 


1. Connect the oscilloscope probe to the channel | input connector. 
Attach the probe tip and ground lead to the PROBE COMP 
connectors. The figure on the next page shows how to hook up 
the probe to the oscilloscope. 


The PROBE COMP signal is a square wave with a frequency 
of =| kHz and a peak voltage of =5 V. 


2. In the controller software, send the ID? command to the 
oscilloscope. The oscilloscope should send back its identification 
string which looks similar to the following: 


ID TEK/TDS 220,CF:91.1CT,FV:V1.09 TDS2CM:CMV:V1.04 
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TDS 200 Series Digitizing oscilloscope 


PROBE COMP 


CH 1 connector 


. Send the command FACtory to reset the oscilloscope to factory 


settings. 


. Send the command AUTOSet EXECute to have the oscilloscope 


automatically acquire the input signal. 


. Send the command MEASUrement:[MMed:SOURCE CHI to 


select measurements on channel 1. 


. Send the command MEASUrement:IMMed:TY Pe PK2 to set up 


the voltage measurement. 


. Send the query MEASUrement:IMMed:VALue? to request the 


measurement result. The oscilloscope will respond with a result 
similar to 5. 16E0, which is the voltage measurement of the 
PROBE COMP signal using the standard 10x probe. 


This completes the GPIB interface test. 
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GPIB Network Conventions 


Follow these guidelines when you assemble your GPIB network: 


= Connect the GPIB devices in a star, linear, or combination 
star/linear network, as shown in the following figure. 


Po bar 
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= Do not use loop or parallel configurations (shown in the 
following figure). 


= The maximum number of devices in a network is 15. 


m The maximum cable length between any two devices is 6.6 feet 
(2 meters). 


= The maximum cable length in the entire network is 65 feet 
(20 meters). 


m Assign a unique device address to each device on the network. 
No two devices can share the same device address. 
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This section describes the operation of the TDS2MM Measurement 
Extension Module. The TDS2MM Module includes all communica- 
tions capabilities of the TDS2CM Module, and adds these new 
measurement capabilities to the TDS 200-Series oscilloscopes: 


m Rise time, fall time, positive pulse width, and negative pulse 
width (discussed in Signal Measurements, on page 29) 


=@ Fast Fourier Transform (FFT) (discussed in Using the FFT, 
starting on page 30) 
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The TDS2MM Module changes the following math operations: 


m The TDS2MM Module does not have the CH!1—CH2 and 
CH2-CH1 math functions. To do the same functions, invert the 
channel you want to subtract (using the CH! or CH2 menu) and 
then select the CH1+CH2 math function. 


TDS2MM channel 
subtraction 
CH1+(-CH2) 


(-CH1)+CH2 


Default channel 
subtraction 


CH1-CH2 
CH2-CH1 


Comments 
(-CH2) means invert channel 2 


(-CH1) means invert channel 1 


= The TDS2MM Module moves the channel invert function from 
the MATH menu to the Vertical CH! and CH2 menus. 
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Signal Measurements 


Push the MEASURE button to display the automated measurement 


menu. The new measurements are in the Type menu. The TDS2MM 


Module automatically determines the 10%, 50%, and 90% waveform 


points. 


Type 
Rise Time 


Fall Time 


Pos Width 


Neg Width 


| Definition 


Measures the time between 10% and 90% of the first 
rising edge of the waveform. Rising edge must be 
displayed to measure. 


Measures the time between 90% and 10% of the first 
falling edge of the waveform. Falling edge must be 
displayed to measure. 


Measures the time between the first rising edge and the 
next falling edge at the waveform 50% level. Rising and 
falling edges must be displayed to measure. 


Measures the time between the first falling edge and the 
next rising edge at the waveform 50% level. Falling and 
rising edges must be displayed to measure. 
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Using the FFT 


The FFT process mathematically converts a time-domain signal into 
its frequency components. FFT waveforms are useful in the 
following applications: 


m Testing impulse response of filters and systems 

= Measuring harmonic content and distortion in systems 
m Characterizing noise in DC power supplies 

# Analyzing vibration 


m Analyzing harmonics in 50 and 60 Hz power lines 


There are five steps to using the FFT: 

1. Set up the source (time-domain) waveform 
2. Display the FFT waveform 

3. Select the FFT window type 
4 


. Adjust the sample rate to display fundamental frequency and 
harmonics without aliasing 


5. Use zoom controls and the cursors to magnify and measure the 
FFT waveform 
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Setting Up the Time-Domain Waveform 


It is important to correctly set up the time-domain (YT) waveform to 
produce a useable FFT waveform. Follow these steps to set up the 
YT waveform: 


1. Press AUTOSET to display a YT waveform. 


2. Position the YT waveform vertically at center screen (zero 
divisions) to get a true DC value. A standard FFT computation 
yields a DC value that is twice as large as it should be with 
respect to the other frequencies. The TDS2MM Module corrects 
this error. 


3. Position the YT waveform horizontally so that the waveform area 
of interest is contained in the center eight divisions. The 
TDS2MM Module uses the center 2048 points of the time-do- 
main waveform to transform into an FFT waveform. 


4. Set the YT waveform VOLTS/DIV so that the signal does not go 
off screen. (Off screen waveform peaks can result in FFT 
waveform errors). 


5. Set the YT waveform SEC/DIV to provide the resolution you 
want in the FFT waveform. It is important to show a number of 
signal cycles if possible. Setting the time/division to a faster 
setting means the FFT waveform shows a larger frequency range, 
has less frequency resolution and reduces aliasing (refer to 
Aliasing on page 38 for more information). 


In many cases, you can produce a useful FFT waveform even if the 
YT waveform is not triggered. This is especially true if your signal is 
periodic or random (noisy). However, transient or burst waveforms 
should be triggered and positioned as close as possible to center 
screen. 
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Nyquist Frequency 


The highest frequency that any real-time digitizing oscilloscope can 
measure without errors is one-half the sample rate. This frequency is 
called the Nyquist frequency. Frequency information above the 
Nyquist frequency is undersampled, causing a situation known as 
aliasing (refer to Aliasing on page 38). 


The TDS2MM Module transforms the center 2048 points of the 
time-domain waveform into an FFT waveform. The resulting FFT 
waveform contains 1024 points that go from DC (0 Hz) to the 
Nyquist frequency. 


Normally, the display compresses the FFT waveform horizontally 
into 250 points, but you can use the FFT Zoom function to expand 
the FFT waveform to more clearly see the frequency components at 
each of the 1024 data points in the FFT waveform. 


NOTE. The oscilloscope bandwidth rolls off slowly above 20 MHz 
(Bandwidth Limit ON), 60 MHz (TDS 210), or 100 MHz (TDS 220). 
Therefore, the FFT waveform can show valid frequency information 
higher than the oscilloscope bandwidth. However, the magnitude 
information above the bandwidth will not be accurate. 
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Displaying the FFT Waveform 


Push the MATH button to display the math menu. Use the menu 
buttons to select the FFT source channel, window algorithm, and 
display magnification. You can display only one FFT waveform at a 


time. 
Menu Settings Comments 
MATH CH1+CH2 Displays sum of channel 1 and 2 signals 
(refer to Changed Math Operations on 
page 28) 


FFT CH1 Switches between the channel 1 FFT and 
YT waveforms (selected = FFT) 


FFT CH2 Switches between the channel 2 FFT and 
YT waveforms (selected = FFT) 


Window Selects the FFT window type 
(Hanning, Flattop, Rectangular) 


FFT Zoom Changes the horizontal magnification of 
the FFT display (X1, X2, X5, X10) 
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The FFT Display 


Teri wt) t ie ee 


Frequency 
component 


apt tt ht tt 


FFT Zoom 


CH1 10dB 50.0 kHz (1.00 MS/s) 


. Frequency at the center graticule line 


. Vertical scale in dB per division (0 dB = | Vrms) 


1 

2 

3. Horizontal scale in frequency per division 

4. Sample rate in number of samples per second 
5 


. FFT window type 
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FFT Windows 


Windows reduce spectral leakage in the FFT waveform. The FFT 
assumes that the YT waveform repeats forever. With an integral 
number of cycles (1, 2, 3, ...), the YT waveform starts and ends at 
the same amplitude and there are no discontinuities in the signal 
shape. 


A non-integral number of cycles in the YT waveform causes the 
signal start and end points to be at different amplitudes. The 
transitions between the start and end points cause discontinuities in 
the signal that introduce high-frequency transients. 


Time-domain 
(YT) waveform 


<— Center 2048 _, 
data points 


Discontinuities 
| 
AVAVEY 


Without windowing 
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Applying a window to the YT waveform changes the waveform so 
that the start and stop values are close to each other, reducing the 
discontinuities. 


Time-domain 
(YT) waveform 


Center 2048 | 
~~ data points ae 
| Point-by-point 
| multiply 
| 
| 


Window 
fof function 


(Hanning) 


| 
| | YT waveform 
after windowing 


With windowing 
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Selecting an FFT Window 


The TDS2MM Module provides three FFT windows. Each window 
is a trade-off between frequency resolution and amplitude accuracy. 
What you want to measure and your source signal characteristics 
help determine which window to use. Use the following guidelines 
to select the best window. 


Window /Measure Characteristics 

Hanning Periodic Better frequency, poorer magnitude 
waveforms accuracy than Flattop. 

Flattop Periodic Better magnitude, poorer frequency 
waveforms accuracy than Hanning. 


Rectangular | Pulses or Special-purpose window for waveforms that 
transients do not have discontinuities. This is essen- 
tially the same as no window. 
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Aliasing 

Problems occur when the oscilloscope acquires a time-domain 
waveform containing frequency components that are greater than the 
Nyquist frequency (refer to Nyquist Frequency on page 32). The — 
frequency components that are above the Nyquist frequency are 
undersampled, appearing as lower frequency components that “fold 
back” around the Nyquist frequency. These incorrect components are 
called aliases. 


~<— Nyquist frequency 
(one-half sample rate) 


Amplitude 


petatias 


came f ‘ a2 f | | | | 


Aliased frequencies Actual frequencies 


pone 
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Eliminating Aliases 


Use the following methods to eliminate aliases: 


m™ Increase the sample rate by adjusting the time/division to a faster 
setting. Since you increase the Nyquist frequency as you increase 
the sample rate, the aliased frequency components should appear | 
at their proper frequency. If too many frequency components are 
shown on the screen, use FFT Zoom to magnify the FFT 
waveform. 


= Use a filter on the source signal to bandwidth limit the source 
waveform to frequencies below that of the Nyquist frequency. 


™ Recognize and ignore the aliased frequencies. 
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Horizontal Zoom and Position 


The FFT Zoom menu lets you horizontally magnify the FFT 
waveform without changing the sample rate. Zoom factors are X1 
(default), X2, X5, and X10. At zoom factor X1, and with the 
waveform centered in the graticule, the left graticule line is at 0 Hz 
and the right graticule line is at the Nyquist frequency. 


When you change the zoom factor, the FFT waveform is magnified 
about the center graticule line. In other words, the axis of horizontal 
magnification is the center graticule line. 


The Horizontal Position knob moves the FFT waveform left or right 
on the screen. Rotate the knob clockwise to move the waveform to 
the right. 


Vertical Zoom and Position 


The channel vertical knobs become zoom and position controls for 
their respective channels when displaying the FFT waveform. The 
VOLTS/DIV knob provides zoom factors of X0.5, X1 (default), X2, 
X5, and X10. The FFT waveform is vertically magnified about the 
M marker (math waveform reference point on the left edge of the 
display). 


The Vertical Position knob moves the FFT waveform up or down on 
the screen. Rotate the knob clockwise to move the waveform up. 
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Measuring FFT Waveforms Using Cursors 


You can take two measurements on FFT waveforms: magnitude 
(in dB) and frequency (in Hz). Magnitude is referenced to 0 dB, 
where 0 dB equals 1 V RMS. You can use the cursors to take 
measurements at any zoom factor. 


Push CURSOR p Source and select Math. Push the Type menu 
button to select between Magnitude and Frequency. Use the Vertical 
Position knobs to move cursors | and 2. 


Use horizontal cursors to measure magnitude and vertical cursors to 
measure frequency. The menu boxes display the delta between the 
two cursors, the value at cursor | position, and the value at cursor 2 
position. Delta is the absolute value of cursor | minus cursor 2. 


Magnitude cursors Frequency cursors 


You can also do a frequency measurement by using the Horizontal 
Position knob to position a frequency component on the center 
graticule line and read the frequency at the top right of the display. 
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Appendix A: Certifications and 
Compliances 


The TDS 200-Series Extension Modules meet the following 
certifications and compliances. 


Certifications and Compliances 


EC Declaration of 
Conformity 


U.S. Certifications 


Australia/New Zealand 
Declaration of 
Conformity 
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Meets intent of Directive 89/336/EEC for Electromagnetic 
Compatibility for Product Safety. Compliance was demonstrated 
to the following specifications as listed in the Official Journal of 
the European Communities: 


EN 50081-1 Emissions: 
EN 55011 Class A Radiated and Conducted 
Emissions 
EN 60555-2 = AC Power Line Harmonic Emissions 


EN 50082-1 Immunity: 
IEC 801-2 Electrostatic Discharge Immunity 
IEC 801-3 RF Electromagnetic Field Immunity 
IEC 801-4 Electrical Fast Transient/Burst 
Immunity 
IEC 801-5 Power Line Surge Immunity 


FCC 47 CFR Part 15, Subpart B, Class A 


Meets intent of Australian Radiocommunications Act of 1992. 
Compliance demonstrated and declared for the following 
specification: 


AS/NZS 2064.1/2 Industrial, Scientific, and Medical Equipment 
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The following table provides an in-depth comparison of the GPIB 
and RS-232 interfaces. You should select the interface that best 
meets your requirements. 


Operating Attribute ‘Baal RS-232 
Cable [EEE-488 Std. 9-wire 


Data flow control Hardware, 3-wire hand- | Flagging: 
shake soft (XON/XOFF), 
hard (RTS/CTS) 
Data format 8-bit parallel 8-bit serial 
Interface control Operator low-level con- | None 
trol message 
Interface messages Most IEEE-488 Std. Device clear using a 
break signal 
Interrupts reported Service requests, status | None, must be polled for 


and event code status 
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Appendix B: Comparing GPIB and RS-232 
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Operating Attribute 


Message termination 
(Receive) 


Message termination 
(Transmit) 


Timing 


Transmission path length | < 2 meters between 


(max) 


Speed 


System environment 


RS-232 


Hardware EOL, Software CR, LF, CRLF, 
software LF, or both LFCR 


Hardware EOL, software | Software CR, LF, CRLF, 
LFCR 


Asynchronous Asynchronous 


— 
i 


< 15 meters 
devices; < 20 meters 
total cabling 


200 kBytes/sec 19,200 bits/sec 


Multiple devices (< 15) | Single terminal (point-to- 
point connection) 
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soeearonnesn 


Appen 


TDS 210 & TDS 220 Service Manual. The service manual 
(English 070-9693-XX) provides module level repair information. 


TDS 210 & TDS 220 User Manuals. The user manual is 
available in these languages: 


English _ 070-8483-XX 
French 070-8520-XX* 
German 070-8484-XX* 
Italian 070-8980-XX* 
Spanish 070-9560-XX* 
Portuguese 070-9561-XX* 
Japanese 070-9562-XX 
Korean 070-9564-XX 
Simplified Chinese 070-9563-XX 
Traditional Chinese 070-9568-XX 


*These manuals contain a language overlay for the front-panel controls. 


TDS 200-Series Extension Module Instructions. The 
module instructions are available in these languages: 


English 070-9565-XX 
French 070-9567-XX 
German 070-9566-XX 
Italian 070-9569-XX 
Spanish 070-9570-XX 
Portuguese 070-9571-XX 
Japanese 070-9572-XX 
Korean 070-9575-XX 
Simplified Chinese 070-9573-XX 
Traditional Chinese 070-9574-XX 
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Appendix C: Manuals 


TDS 200-Series Two Channel Digital Oscilloscope 
Programmer Manual. The programmer manual (English 
070-9576-XX) provides command syntax for remote control of the 
TDS 200-Series oscilloscope. 
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